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USA VIRGINIA RAVl;:NSWORTH Miriedai ..,em Uquef'"ltd hydroairlxms Pn)J)MI! 44000 3 m y SHAFT F&S WASHINGTON GAS l. lGHT 

USA \!/VOP1l.lN"G RAWLINS Mi.ned ea..,crn 1 llO N SHAFT 

USA llll OIS ~08 NSON Mi!\tda ... em Uqu~ hydroairbons 8utJne 212582 1 198 N SHAFT IVSI> MAR,,lli(JN PF[llOLfU M COAP. 

USA OKl.AHOMA SEMINOLE Mined cavern Llquened hydrocarbons Ptopa.ne 17 100 l "" N SHAFT f&S Sl,'lCLAIR 0..L ANO GAS CO. 

USA INDIANA SE'l'MOUll Mlnedc.a-.,em Liquefied hydrocarbons Butane: lSobutane 97 785 i 12? N SHAFT f&S TEPPCO 

USA INOIANA SEYMOUR TERMINAL Mined cavern Liquefied hydrocarbons Propane 79500 l N SHAFT F&S SILGAS INC. 

USA KENTUCKY SILOAM Mlnedca.,,em LlqueRed hydrocarbons Butane: Propane 56286 3 11 6 N SHAFT f &S MARKWEST HYDROCARBONS 

USA SOU1H CAROLINA TIRZAH Mlnedcavem Llquefled hydrocarbons P,opa.ne 222600 l 127 N SHAFT f&S SUBURBAN PROPANE. LP. 
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USA OKl.AHOMA TULSA Mined ca-..em liquefied hydrocarbons Propane 36570 l N SHAFT f &S SUNOCO II<(. 

USA ILUNOIS TUSCOLA I Minedca-..em Liquefied hydrocarbons Propane 137375 i N SHAFT F&S DOM': PHROLEUM CORP. 

USA IWNOIS TUSCOLA 2 Minedca-..em liquefied hydrOG1rbons Propane 2384'1 I N SHAFT MC LEAN GROVE & CO DOME PETROLEUM CORP / Br' 

I USA NEW YORJ< WATKINS GU N Minedca\lcm Llq-uef¥ed hydrocarbons Ptopa.ne 181400 1 N SHAFT f&S TEPPCO 

I USA LOUISIANA \VEE~ ISLAND Minedca\lem liquid hydrocarbons 111 30 1 N SHAFT SPR 

USA INDIANA WHITING Mined ca..-crn Liqucl°aed hydrocarbons Butane 47700 1 163 N SHAFT f&S 8P 

USA ILLINOIS WCLLIAMS Miat'dca-..cm Li<;:1.-n:-f"ltd hydroairbons Proptm~ 65 190 I N SHAFT WCU IAMS 

I USA !LLINOIS WOOORIVER Mi.nedca..,crn LJqu~lled hydroairbons Butane; Proprmc 11 24 10 2 m N SHAFT F&S SHEL.LOIL CO. 

USA llUNOIS WOOORIVl:A Mi.ntc:ta ... ern Liqui=faed hydroairbons Pt-op.sM 12720 I 163 N SHAFT F&S CONOCOPHILUPS 

USA ILLINOIS WOOO RIV'ER Mined cavern Llquened hydrocarbons f>ropa.ne 34 980 2 l]2 N SHAFT f &S BP (Amoco Chernlc;al} 

USA WEST VIRGINIA CATLITTSBU~G Minedai...1~m Liquefied h~roa rbon,: 6'.it:ane 36000 l N SHAFT PS MAAATI-ION PETRClf UM CORP. 
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11. 1 Analogues and Precedents - Pressurised Hot Water Storage 

An investigation of referenced pressurised liquid storage applications in industrial settings has been carried out. The 
purpose of this is to provide context to the recommendations made in this report and ensure that the recommended 
storage conditions are not unique and the storage type is at a sufficient TRL. 

For specific safety aspects of operating pressurised hot water storage systems refer to the Safety Assessment Report 
[Ref. 9] for the outcomes of the HSE review and comparative MAR assessment. 

A review of referenced, installed storage options has been carried out and these are presented in the below bubble 
chart Figure 11.1 for comparison with the intended Hydrostor design (shown by the green bubble). 

The storage options are compared in terms of the three key parameters of interest: 

/ size / volume (m3) - indicated by the size of the bubbles; 

/ design pressure (bara) - on the y-axis; and 

/ design temperature (°C) - on the x-axis 

Pressurised Vessel/Storage benchmarking 
30.0 

Storage Volume as circle areas 

Bidvest Tank Terminal (LPG Bullet) 

25.0 

Refidomsa (LPG Sphere) 
Fluor {Raff-1/Propane Sphere) 

Southern Nevada Water Auth. (Water Sphere) 
e 

9 C.R. Fedrick {Water Sphere) 

2fn~rg,J Transfer (Propane+ S here) 

9 ADCO UAE (horiz Prod Separator) 
Uwa Plastics (Ethylene Sphere) 

Pembina Pipeline Corp (Propane Sphere) 
MarkWest Ohio (Propane Sphere) '" ..c 

~-
:, 

"' 15.0 

C 
QI) 
·;;; 

"' C 
10.0 

5.0 

SUNOCO (Propane+ Sphere) 

lshi Iron Works (City gas Sphere) 

Hydrostor 100 MW (Hot Water Sphere) 
Hydrostor 300 MW (Hot Water Sphere) 
Hydrostor 500 MW (Hot Water Sphere) 

Martin K. Eby (Surge Water Sphere) 

NCOC Kashagan Phl (Naphtha column) 

Baytown Petroleum (Butene-1 Sphere) 
BP Amoco (Sour Water Sphere) e 

e NCOC Kashagan Phl (Boi ler Daerator horiz. drum) 

O NCOC Kashagan Phl (Tail gas quench column) 

NCOC Kashagan Phl (Amine regen vert. column) 

Conoco Phillips Wood River Refinery (Vacuum Column) 

Phill ips Petroleum (Treated Water Sphere) 

0.0 
0 50 100 150 200 250 300 350 400 

Design Temperature, •c 
Figure 11.1 Analogues Bubble Chart 

In terms of system analogues, it should be noted that the required storage conditions sit comfortably within the normal 
operating envelope of a conventional steam system i.e. typically LP steam at 5 bara and 160°C, HP steam at 42 bara 
and 265°C. 
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